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Basics: Amplifiers at Low Frequencies
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Left is the equivalent circuit of a bipolar transistor; gm=Ig/V1=1/te, VT=kT/q,

Ip'e=Bre=B/gm. On the right is the FET model. Below is a transistor with ac equivalent load
resistances R., Rg, and Rp.
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Be warned that in the equations above Rc, RE and RB are the equivalent resistances seen
by the transistor. So in, the amplifier circuits below, THINK: "what is the effective
resistance seen by the transistor?", before plugging into the equations.
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Amplifier Stages

Common Emitter and Common Source
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Common emitter:
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Common Collector (emitter follower) and common drain (source follower

for the emitter follower:

Ry = Ro|Ropase = Rl(B+1)(ReR. +1.)

Vi Rn
Rin, base
Vgen Rn + Rgen
Vou A/ - Vout - RLeq — I%E”RL
\/in re + RLeq re + I%E”RL

[
F{)ut = RE”Rn,emitter = RE”E-E + %E

O



Single stage amplifier crib sheet, page 3

For the source follower:
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For the common gate
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